Fig S1. Sequence of Lagrangian snapshots of closed (upper 4) and open (lower 4) fields after removal of advection. In each set the upper images and the lower two images are 15 minutes apart
.
Tilted ridges --quality control of the advection correction
There are a few distinct features that provide quality control of our advection correction. In the case of closed cells the cloud field is composed of cloudy cells with a typical scale of 10 km, separated by relatively narrow, less--cloudy boundaries. The cell boundaries therefore have lower reflectance.
When following a cross--section of the closed cell field in time (Hovmöller diagram, see closed cell cases in Fig  3) , the only way to get a continuous straight "ridge" roughly perpendicular to the length axis is if 1) the cloud cells do remain the same for the whole duration and 2) the advection correction is right. The ridge will break once the cloud cell vanishes. On the other hand if the cloud cell remains for the whole duration but the advection correction is not correct, the analysis will not follow the ridge and will cross boundaries between cells, breaking the Hovmöller ridges. In the limiting case where the cell persists for the whole duration, and the advection correction is not quite correct, the ridges will be shown to have a drift in their direction (shown as tilting ridges). This is true also for the open cells, although the duration of a single cloud is on the order of 90 min and therefore the apparent ridges will form and dissipate throughout the day. Again because the lifetime of the cloudy element is much larger than the 15 minutes time interval between satellite images, a small mismatch in the advection correction manifests as a tilting of the domain features. To demonstrate this point we have taken the open cell case (Fig 3) and slowed down the calculated advection correction to the east by 3 m s --1 . Note how the straight trend becomes tilted when we purposefully ruin the advection correction (Fig S2) . 
Liquid water path analysis of to the same case study shown in Fig 2
Liquid water path (LWP), defined as the integrated water per unit area in a cloud column can serve as an approximation to rain--rate (R). In several observational 1,2 and theoretical studies 3 it has been shown that for shallow clouds, R can be approximated fairly well by: = !"# ! ! ! , where N is cloud drop concentration (directly related to aerosol concentration), C is a constant, α~1.5 and β~1. Therefore for similar aerosol conditions R can be scaled with LWP to a power larger than 1.
Here we show (Fig  S3) that for the case shown in Fig  2. (South Atlantic on 08--20--11), the average LWP for the open cells (retrieved using the MODIS satellite cloud product 4 ) is more than 3 times the LWP of the closed case (340± 300 g m --2 and 90 ± 40 g m --2 , respectively). If N were the same in the open and closed cell states, R would be significantly larger in the open--cell case. Typically N is notably smaller in open cells 5 , which would result in an even larger R differential. Thus we can be quite confident that R is significantly larger in the open cell case.
